Chicken-gizzard actin. Interaction with skeletal-muscle myosin.
Interaction of actin from chicken gizzard and from rabbit skeletal muscle with rabbit skeletal muscle myosin was compared by measuring the rate of superprecipitation, the activation of the Mg-ATPase and inhibition of K-ATPase activity of myosin and heavy meromyosin, and determination of binding of heavy meromyosin in the absence of ATP. Both the rate of superprecipitation of the hybrid actomyosin and the activation of myosin ATPase by gizzard actin are lower than those obtained with skeletal muscle actin. The activation of myosin Mg-ATPase by the two actin species also shows different dependence on substrate concentration: with gizzard actin the substrate inhibition starts at lower ATP concentration. The double-reciprocal plots of the Mg-ATPase activity of heavy meromyosin versus actin concentration yield the same value of the extrapolated ATPase activity at infinite actin concentration (V) for the two actins and nearly double the actin concentration needed to produce half-maximal activation (Kapp) in the case of gizzard actin. A corresponding difference in the abilities of the two actin species to inhibit the K-ATPase activity of heavy meromyosin in the absence of divalent cations was also observed. The results are discussed in terms of the effect of substitutions in the amino acid sequence of gizzard and skeletal muscle actins on their interaction with myosin.